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(Open-hearth furnaces--Equipment and supplies) r 
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4,13 09 : 
AUTHOR: Yelizarov, A.S. 
TITLE: A method of measuring the nonreciproszal phase-shift 


in a rectangular waveguide with ferrite 
PERIODICAL: Izmeritel'naya tekhnika, nos 2, 1962, 48 - 53 


TEXT: The method proposed is free from the usual disadvantages 
of the known methods, where it is necessary to reverse by mechani- 
cal or electrical means the direction of propagation of electrical 
energy ina waveguide section with ferrite. The method: of 
measuring the nonreciprocal phase-shift is based on the system 
illustrated in Fig. 1. In this the energy from a generator is 

fed through a measuring line into the arm A of a double T- 
junction. Here the energy is divided between the arms E and 

A and does not enter into the arm B , which is also terminated 
with a matched load. The arms E and H are connected by a 
waveguide section containing a ferrite element situated in a 
transverse magnetizing field. The required rotation of the 
polarization plane can thus easily be achieved. The portion of 
the energy entering into the arm E passes through this section 
Card 1 
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and returns through the section H into the junction and is 
divided between the arms A and B , without entering. the arm 
E. This is principally due to the fact that the annular 
circulation of energy is eliminated. In the arm B the energy 
is absorbed by the matched load, while the energy from the arm A 
re-enters the measuring line. The energy entering the arm H 
undergoes analogous “transformations". The only difference is 
that the energy propagates in the opposite direction, through 
the section of the waveguide with ferrite. The measuring 
equipment (see Fig. la) consists of: 1 - HF generator which is 
amplitude-modulated by means of rectangular pulses} 2-a 
buffer attenuator; 3 - measuring line; h - detector; 5 ~ 
amplifier with an indicator and 6 - the output sage (including 
the double T-junction). Three aifferent waves exist in the 
measuring line: the wave propagating from the generator towards 
the juntion (incident wave) and two waves propagating from the 
junction to the generator. These two waves can be regarded as 
being reflected from two loads having suitable reflection 
coefficients. The output stage can therefore be represented by 
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an guivalent circuit, shown in Fige 2- If it is assumed that 
the waveguide section with a ferrite acts as 4 "valve" only 
with respect to the phase-shift, the moduli of the reflection 
coefficients for these loads can be assumed a8 being equal. The 
phases of the reflection coefficients will differ in the 
absence of an ext ernal magnetic field since the two waves 
propagate in opposite directions. It is shown that the non-~ 


reciprocal phase-shift can be expressed by: 
(o, + 1)(o7- 1) 
Dy = 2 are cos 2. (6) 


(o> 1)(o + 1) 


where &” 1i8 the standing-wave ratio of the system as defined by: 
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1 - 2kp,.cos Yui ca af 
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The principal error in this method of measurement of Ay 

is caused by the systematic errors of the measuring line and 
these are analyzed in some detail. It is found from the 
analysis of the errors that the method can be used for the 
accurate measurement of the phase-shifts Av > 90 . This 
limitation is usually quite acceptable since, in general, 
the ferrite sections having Ay = 90° and Ay = 180° found 
very wide applications. The method can primarily be used not 
in laboratories but in mass-production for checking the 
ferrite sections Ay = 90° and Ay = 180° . 

There are 4 figures and 2 Soviet-bloc references. 
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: YELTZ AKrov, AY. 
AUTHORS: Bonch~Bruyevich, AH. and Yelizarov, 4. 


TITLE ¢ Double Iuminous Layers in a High-Frequency Discharge 
: in Hydrogen. (Dvoynye svetyashchiyesya sloi v 
vysokochastotnom razryade v vodorode. 


PERIODICAL: Optika i Spektroskopiya, 1958, Vol.IV, Nr.3, 
pp .289~295 (USSR). 


ABSTRACT: The presence of luminous layers in high-frequency 
discharges in light gases (hydrogen and helium), 
each of these layers consisting of a pair of syn- 
metrical luminous disks separated by a dark space, 
was reported in 1928-31 (Refs.1-3)- Double luminous 
layers in hydrogen were observed in a wide range of 
pressures (from tenths to tens of mm Hg) anda wide 
range of frequencies from 100 kc/s to 10 Mc/s. ‘Such 
layers were found in discharge gaps of various 
geometries, both with external and internal electrodes. 
Tt is assumed that appearance of such layers is related 
to sone properties of high-frequency discharges or to 
peculiarities of discharges in light gases. The 
present paper reports new data obtained in connection 

Card 1/5 with the study of the modulation characteristics of 
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emission of 2 high-frequency discharge in hydrogen. 
The apparatus used is shown schematically in Fig.l. 
glass discharge ‘ube (P in Fig.l) was used with internal 
or external electredes and was filled with hydrogen 
obtained by electrolysis. A high-frequency generator. 
(f in Fig.l) produced a signal of 1 to 10 Mc/s. 
Voltage across the electrodes could be varied from 

0 to 2000 V and the distance between the electrodes 
could be extended up to 100 mm. An image of the 
luminous layers was projected on to the entrance slit 
of a spectrograph (C in Figel). A photomultiplier, 
an amplifier aud a valve voltmeter were used to record 
amplitudes of the harmonic components of modulation of 
the emission intensity. By means of two slits a 
portion of the discharge gap about 4 um wide could be 
Selected for modulatior studies. Fig.2 shows photo- 
graphs obtained cn varying the current density in the 
discharge tube. A sufficiently high current 
densities (5 x 107 A/om@) the discharge gap was 
filled by a uniformly emitting column. Vecrease of 


the current density produced first a dark space in the 
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Double Iuminous Iayers in a High-Frequency Discharge in Hydrogen. 


middle of the discharge gap (Fig.2a), then a double 
luminous layer (Fig.2b). With further decrease of the 
current density an increasing number of double layers 
(Fige2, v, g, 2) was observed. On decrease of the 
current density below a certain value the discharge 
takes up the form shown in Fig.2e. Replacing of 
internal by external electrodes does not affect the 
complex structure of the middle portion of the dis- 
charge. Various extemal influences (e.g. an earthed 
electrode placed outside the discharge tube, change of 
the interelectrode distance, or application of a 
magnetic field normal to the tube axis) cause 
displacements (or increase of the number) of double 
luminous layers without affecting the distance between 
the two luminous disks of which each such layer cm— 
sists. This distance between the disks decreases with 
increase of hydrogen pressure (Fig.3). Fig.4 shows 
the emission spectra at 10 Mc/s of a double luminous 
layer (Fig.4a), a near-electrode portion of the 
discharge (Fig.4b), and a central portion of the 

Card 3/5 discharge in the absence of double luminous layers 
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Double Iuminous Jayers in a High-Frequency Discharge 2 Hydrogen. 
(Fig-4v)- Pig.9a shows distribution along the 
discharge-tube axis of the mean value of the emission 
intensity (I,) and of the first (1,) and the 


second (Io) harmonics of modulated emission by 
discharges with dark spaces in the middle (see Fig.2a)- 


Pige9b gives giuilar curves for 4 discharge with @ 
single double juminous layer (shovm in Fig.2b), while 
Fig.5v and Fig.6 give similar curves for discharges 
with two double layers (see Wig.2v)- Tt is found 
that emission from the disks of which the juminous 


effects observed 15 proposed. Double luminous layers 

arise in the regions with high field gntensities. On 

lowering of the aischargo-current density, the field 
intensity in the widale (dark) portion of the discharge 
gap may rise » The double structure of juminous layers 
75 ascribed to the presence of a potential well between 
the two disks. The edges of this potential well 

card 4/5 correspond to the positions of the two luminous disks. 
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Double Iuminous layers in a High-Frequency Discharge in Hydrogen. 
The causes of increased field intensity in the middle 
of the discharge gap and formation of the potential 
well are discussed. The authors point out that a 
full theory of the double luminous layer should take 
into account the presence of a continuous background 
spectrum. There are 6 figures and 9 references, of 
which 3 are Soviet, 3 German, 2 English and 1 American. 


ASSOCIATION :State Institute of Optics imeni S.I. Vavilov. 
(Gosudarstvennyy opticheskiy institut in. 
5.1. ioe) 


SUBMITTED: May 10, 1957. 
‘1, High frequency disvharges-~-Luminous effects 
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AUTHOR: Yelizarov, B- 
TITLE: 144-146-mo Ultrashort-Wave Radio Station 
(UKY radiostantsiya na 144-146 mgts) 


PERIODICAL: Radio, 1956, Nrl2, pp. 25-27 (USSR) 
ABSTRACT: A description of an amateur-made walkie-talkie type radio transceiver 
station for two-way simplex communication within 1 km range is given. 

The following tubes are used: two 126 for the push-pull superregens~ 
rator, one 0.6f125 and one 126 for detection and a-f amplification. 
The same tubes are used for transmitter. 2,000-ohm head phone and piezo- 
electric microphone ‘are used in the station. Battery supply lasts 12 to 
15 hrs of continuous service. Receiver sensitivity 10-15 «uv. 
Plate battery r6-CA-45 with the plate current 4 ma in reception and 
5-7 ma in transmission ig used in this station. 


The station was exhibited at the 13-th All-Union Exhibition of Radio 
Hams Constructions and had “attracted a great attention" them; the author 
was awarded the 3-rd prize in the VHF Section of the Exhibition. 
AVAILABLE: Library of Congress 
There are'3 figures in the article 
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TITLE: -& Radio Station for 420-425 Megacyoles (Radiostantsiya na 
420-425 mgts ) 
PERIODICAL: Radio, 1958, Nr 2, p 24-26 and p 4 of center fold (USSR) 
ABSTRACT: A portable, ultrashortwave radio station, working in the ob 


amateur range of 420-425 megacycles, 18 described. Tho 
device permits two-way communication at a distance of 1.5 
km, Figure 1 shows the oirouit diagram. The radio sta- 
tion consists of a separate transmitter and receiver 
‘which permit duplex operation, whereby it is necessary 

to have a frequency difference of about 2 megacyoleso 

The HF part of the transmitter consists of a push-pull 
auto~oscillatcr with capacitive feedback composed of 
"253A" tubes. The transmitter frequency 18 fixed at 

420 megacycles. The frequency modulation of the trans~ 
mitter is achieved by changing the capacity of the german- 
4um diodes "D2V". The modulator is 4 two-stage LF ampli- 
fier; the first stage 4s oomposed of one "QO6P2B" tube and 
the output stage is equipped with one ")P3B" and works on 
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the load of the frequency modulator. The power at the 
transmitter output is 0.1 watt. The receiver 4s built as 

a super-regenerative detector, having two "253A" tubes in 
the push-pull arrangement. The LF preamplifier stage con-~- 
sists of a "P6V" transistor with grounded emitter. The 
second stage of the LF amplifier is a power amplifier 

with a "1P3B" tube, to whose anode circuit a high-ohm tele- 
phone is connected. The sensitivity of the receiver is 
about 15 microvolts. 

There are 3 diagrams and 2 drawings. 


1. Radio gtetions--Design 2. Radio ctations--Operation 
3. Radio gtations—-Equipment : 
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ABSTHACT: Myo ty pus of portable yadia-a9tE For ono-aay communication on 
144-146 moe are Jegcribedi one is sutended for treading para- 
chutists and glider-pilcts, with a range of 15 xm, and the 
other fer trananittis7 the signalman 3 commangs to the toucre- 

crene operator during Ticceng svork, and has 4 rane of 500 m 
in tovwr conditions. Phe h-£ unit of the tvangmitter of the 
former model comprisés a woe stroke ultra-seorbwarve Ante - 
yenerator aith capacitive feadoack mounted on a typ? 5135P 
twin triode. A quarter-wave antenna i8 used. The receiver 
43 assembled acaordins to & atraight amplification circuit, 
and a3 an h-f amplifier, 4 guner-regenerative detertor and 
pn low-frequency anplifters tne antenna is 2 nonsyuchrenous , 
half-wavs yiprator made out of type RK-19 coarial cable. 

phe h-f unit cf the transmitter for use in crane operations 
4g mounted on type 253A battery ultra-shortwave ¢riodes. The 

Card 1/2 antenna is 4 quarter-wave rod. The receiver nas one aperio4ic 
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n-f amplification stage assembled as a sarcaee =a) eae 
grouniing. The antenna is a half-wave nenayncnronous vant 
shich ig connected up to the inlet ef the receiver eee 
of type RK~l ceaxial catle (she author describes ee eae 
dene)- Both radio eets have becn working Have 3P OG penne 
over six months. Details of their working o7t adjustmens 

are given, : _ 

There are 4 circuit diagran? and 2 diagrarse 
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YELIZAROV, Bes master radiolyubitel'skogo sporta. 


——eer jo no. 11:28-30 
Miniature shortwave radio transceiver. Radio (MIRA 14:1) 
N 160. and transmission) 


(Radios Shortwave—Transnitters 
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